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This thesis presents a multi-objective optimum operation of electric vehicles
(EVs) in both unidirectional charging mode (vehicle-one-grid: V1G) and bidirectional
charging mode (vehicle-to-grid: V2G) within power distribution systems, aimed at
mitigating the negative impacts caused by the increasing charging demand of EVs. The
study proposes the application of Multi-objective Particle Swarm Optimization
(MOPSO) in combination with the Technique for Order of Preference by Similarity to
Ideal Solution (TOPSIS) to identify the optimal EV operation strategies that effectively
balance and compromise among conflicting objectives. The research considers two
main scenarios of multi-objective optimization for both V1G and V2G operations. The
first scenario focuses on minimizing electricity cost and energy loss simultaneously,
while the second scenario aims to minimize electricity cost and peak power demand
concurrently. All optimization processes are carried out under a Time-of-Use (TOU)
electricity tariff structure. Additionally, to account for the uncertainty of EV user
behavior, this thesis applies Monte Carlo Simulation (MCS) to. model diverse user
activity patterns. The generated charging load profiles reflect realistic EV usage
behaviors based on probabilistic distributions. The simulation results demonstrate that
the proposed approach effectively identifies balanced and well-compromised
solutions between the objectives in both scenarios. These include the minimization of
electricity cost and energy loss (MCAL) and the minimization of electricity cost and
peak power demand (MCAP). Furthermore, the method shows flexibility and
adaptability to different EV Qsage levels, making it highly beneficial for future planning

and management of power systems with increasing EV integration.
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